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Abstract 
This paper focus on the problem of adaptive resource allocation for the electric environment pollution control through 
the web-based GIS. The paper provides a optimization problem for a general utility function such that it could be 
nonconcave and nondifferetiable. To solve this problem, the paper decompose the original optimization problem into 
the dual optimization problem, which can be easily solved by a simple iterative bisection algorithm to adaptively 
control the electric environmental pollution through the web-based GIS.  
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1. Introduction  
These years, researches have a significant amount of interest in the area of web-based GIS, which aims 
to transmit the information of the environment through the network to control the environment pollution. 
Currently, most services in the web-based system are elastic to some degree, i.e., the network sources can 
be adaptively assigned to adjust their transmission data rates according to congestion levels within the 
network. Hence, by appropriately exploiting the elasticity through rate control, one can provide high 
network efficiency while at the same time alleviating network congestion in web-based GIS.  
Usually, there are two classes of the utility functions in the GIS network: one is the traditional date 
service, whose utility function is modeled as a concave utility function. This utility function refers to the 
low data transmission such as file transfer. The other corresponds to high data rate transmission, such as 
video or audio services, which is modeled as a non-convex utility function. In the past years, the first type 
of the utility functions is extended studied [2]-[4]. Currently, researches start pay attention from the 
traditional type of the utility functions to the second type of the utility functions [5]-[7]. 
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However, there is no article to solve the electric environmental pollution using the web-based GIS. 
Furthermore, some unrealistic assumptions significantly limit the application of above approximate utility 
functions. Thus, it should investigate a more general type of utility function for the adaptive electric 
environmental pollution network. In this paper, in order to extend the result of the recent articles, a more 
general utility function, which can be nonconcave and nondifferentiable, is investigated in the web-based 
network for the electric environmental pollution control. A dual-decomposition-based optimization 
problem is derived, and a simple iterative bisection algorithm can be used to deal with data transmission 
in the web-based network for the control of electric environmental pollution. 
The remainder of this paper is organized as follows. The system model and problem framework are 
given in section 2. We then present the numerical results and conclusions are given in Section 3 and 
Section 4, respectively.  
2. System Description and Problem Formulation  
In the web-based GIS network for the electric environment pollution control, the goal of adaptive 
transmission allocation in the network is to find the optimal resource assignment in order to maximize the 
total transmission utility in the web-based GIS, which can be expressed as  
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where totalC is the network resource constraints for users, and the utility function nU  has the following 
properties. 
1) nU  is a continue function of nx .
2) nU  an increasing function of the allocated network resource nx .
3) nU  can be a nonconvex and nondifferentiable function. 
Since the objective function ( )n nU x  is noncovex and nondifferentiable, it is difficult to deal with the 
optimization problem in (1). Therefore, we want to obtain the dual optimization of the optimization 
problem of (1), and then solve the optimiztion problem in a easier way. 
First, we can get the Lagrangian function of (1) as follows. 
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Based on [1], the optimal solution of problem (1) can be rewritted as 
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where x∗K  is the global optimal solution. 
Based on [1], we has the optimal solution ( )*,x μ∗K  as 
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Based on (2), (5) and (6), we get 
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which means that we can transfer the optimization problem to be a separable optimization problem.  
Then, we can formulate the dual optimization problem as 
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Considering the constraint 
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formulate the dual optimization problem as 
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About the dual optimization problem of (13), we can use the iterative bisection algorithm to solve this 
problem.  
3. Numerical Results  
In the numerical results, we provide numerical results to illustrate the performance of the proposed 
adaptive resource allocation. In the simulation, we consider an electric pollution through the web-based 
GIS in Fig. 1, which contains two information sources S1 and S2, and two control users D1 and D2. For 
simple, we choose the sigmoid utility function to simulate the performance.  
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Fig. 1. Electric Environmental Pollution Control System. 
Fig. 2 compares the performance of the dual optimization using the iterative bisection algorithm with 
the global optimization. From Fig. 2, we can see that the performance of the proposed algorithm is almost 
the same as the global optimization, which indicates that the duality gap of the dual optimization problem 
is very small. Thus, it is reasonable for us to use the proposed iterative bisection algorithm to solve the 
adaptive resource allocation for electric environment pollution control in the web-based GIS. 
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Fig. 2. Comparison of proposed algorithm and Equal power allocation. 
4. Summary  
In this paper, we studied an adaptive resource allocation for the information transmission for the 
electric pollution control in the web-based GIS. A dual optimization problem is derived and a simple 
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iterative bisection algorithm is proposed to maximize the transmission data rates. We obtain that the 
performance of the proposed algorithm is almost the same as the Global optimization, which means that 
the electric pollution information can be effectively transmitted through the GIS using the proposed 
algorithm.  
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